Production of transgenic barrel medic (Medicago truncatula Gaernt.) using the ipt-type MAT vector system and impairment of Recombinase-mediated excision events.
Expression of the uidA reporter gene was tested in transformation experiments of barrel medic (Medicago truncatula Gaertn.) with the ipt-type control vectors pIPT5, pIPT10 and pIPT20 and distinct in vitro culture conditions. The highest GUS expression levels were obtained with the pIPT10 construct carrying the ipt gene under the control of the native ipt promoter and using kanamycin as selective agent. The ipt-shooty transformants, characterized by the absence of both rooting ability and apical dominance associated with vitrification, were easily identified by visual selection. Using only the ipt gene as selectable marker, we obtained a stable transformation frequency of 9.8% with pIPT10 construct. The ipt-type MAT vector pEXM2 was then used to monitor the excision events mediated by the yeast Recombinase and the consequent production of ipt marker-free transgenic plants. Transgenic ipt-shooty lines were recovered at a frequency of 7.9% in the absence of kanamycin-based selection. The ipt-shooty phenotype was maintained in all the transgenic lines and no reversion to the normal phenotype occurred. PCR analysis revealed the presence of the 'hit and run' cassette in the genome of all the regenerated ipt-shooty lines while RT-PCR experiments confirmed the expression of the R gene, encoding the yeast Recombinase. A detailed molecular investigation, carried out to verify the integrity of the RS sites, revealed that these regions were intact in most cases. Our results with barrel medic suggest that the MAT system must be carefully evaluated and discussed on a case by case basis.